In response to the Great Recession, the availability of unemployment insurance (UI) benefits was extended to an unprecedented 99 weeks in many U.S. states in the 2009-2012 period. We use matched monthly data from the CPS to exploit variation in the timing and size of the UI benefit extensions across states to estimate the overall impact of these extensions on individual exit from unemployment, and we compare the estimated impact with that for the prior extension of benefits during the much milder downturn in the early 2000s. In both periods, we find a small but statistically significant reduction in the unemployment exit rate and a small increase in the expected duration of unemployment. The effects on exits and duration are primarily due to a reduction in exits from the labor force rather than to a decrease in exits to employment (the job finding rate). Although the overall effect of UI extensions on exit from unemployment is small, it implies a substantial effect of extended benefits on the steady-state share of unemployment in the cross-section that is long-term.
Introduction
Compared with other advanced industrial countries, the United States is among the least generous with respect to the duration and level of unemployment insurance (UI) benefits (OECD 2007) . Under normal economic circumstances, UI benefits in the United States are available for up to six months following job loss, compared with availability of a year or longer in many European countries. In response to the severe labor market downturn associated with "The Great Recession" of 2007-09, however, UI benefit availability was successively extended in the United States, reaching a maximum duration of 99 weeks as of late 2009 and continuing into 2012. This unprecedented expansion of UI availability has been the subject of intense policy debate, which has largely revolved around the incentive effects of UI payments on job search and prolonged labor force attachment.
1 In this paper, we provide an empirical assessment of the impact of extended UI on exit rates from unemployment and duration of unemployment in the United States. We focus in particular on a comparison between the effects of the recent UI extensions and those triggered by the earlier, less severe labor market downturn in the early 2000s.
Past empirical research has produced a range of estimates regarding the disincentive effects of UI benefits on job search in the United States (e.g., Moffitt 1985 , Katz and Meyer 1990 , Card and Levine 2000 . However, as noted by others (e.g., Katz 2010) , the impact of UI benefits on job search likely was higher in the 1970s and 1980s than it is now, due to the earlier period's greater reliance on temporary layoffs and the corresponding sensitivity of recall dates to unemployment insurance benefits. Moreover, recent research suggests that the disincentive effects of UI are limited by the reduced returns to job search under weak labor market conditions (e.g., Landais, Michaillat, and Saez 2010; Kroft and Notowidigdo 2011) ; it may be that such considerations loomed especially large during the Great Recession. Rothstein (2011) , who presents an analysis of the effects of the recent UI extensions that is similar in approach to ours, reports small effects of the recent UI extensions on unemployment exits, duration, and the overall unemployment rate.
Because extended UI benefits were much more widely available during the Great Recession than during earlier periods and because of the severity of the recent labor market downturn, earlier empirical results cannot be reliably extrapolated to assess UI disincentive effects in the recent episode. We estimate these effects by developing a framework that relies on current labor market data and detailed information on the recent UI expansions. We 1 Relevant prior research includes Chetty (2008) and Card, Chetty, and Weber (2007) . use microdata at the individual level from the monthly survey of households and individuals that is used to construct official unemployment and labor force statistics in the United States (the Current Population Survey, or CPS). We match observations on individuals across consecutive months of the data, which enables us to analyze transitions out of unemployment (exits), distinguishing between new job finding and labor force withdrawal. To assess the impact of UI extensions, we have compiled a detailed database of trigger dates and maximum available UI weeks at the state level. The extension of UI availability proceeded gradually, and its extent and timing varied across states. Qualification for multiple UI extensions at the state level occurred based on the level and change in state unemployment rates and UI recipiency rates.
Exploiting the different timing and degree of extension activation across states, we estimate the effects of the extensions on unemployment exit rates and duration. We use both a single-risk framework based on overall exits from unemployment and a competing-risks framework that distinguishes between exits to employment and exits out of the labor force (the cessation of search activity). Identification of the UI effects is based on individual variation in benefit availability, conditional on state economic conditions and individual characteristics.
Our analysis has several key features:
• We identify the effects of UI through variation in individuals' time to exhaustion, a function at a point in time of total weeks of UI available in a state and individuals' duration of unemployment.
• We consider the effects of extended UI in the weak labor market resulting from the relatively mild 2001 recession as well as the weak labor market resulting from the Great Recession. This is important because the effects of UI benefits could depend on the depth of the recession. For example, generous UI benefits may reduce search activity and the rate of exit from unemployment more in a mild recession, when job-finding rates and hence the returns to job search are relatively high, compared with a more severe recession, when the return to search is lower.
• We distinguish between exiting unemployment through finding a job and exiting unemployment by exiting the labor force. This is important because the efficiency implications of extended benefits differ depending on whether these benefits delay job finding or simply label those not employed as unemployed rather than not participating in the labor force.
• We analyze the experience of the unemployed through late 2012. Our analysis therefore incorporates a period during which the labor market was slowly recovering from the Great Recession and extended benefits were being phased out on a state-by-state basis, through legislative changes and state-specific improvements in labor market conditions.
The scaling back of extended UI that occurred in the latter part of our sample frame has the potential to provide important identifying information relative to expansion of extended UI that occurred earlier.
• We reconcile the duration of unemployment derived from our flow-based sample of ongoing unemployment spells (from the matched monthly CPS data) with the steadystate distribution of unemployment durations of spells in progress obtained from the monthly CPS cross-sections.
To preview our results, we estimate small but statistically significant reductions in the unemployment exit rate arising from both sets of unemployment extensions, and we find that the magnitudes of these effects are similar across the two episodes of UI extensions. Our estimates further imply a small increase in the expected duration of completed unemployment spells. While the implied increase in expected duration is larger in the later (Great Recession) episode of UI extensions, this difference in magnitudes is due entirely to the fact that extended unemployment benefits were more widespread and and more generous in the Great Recession period. Our competing risks analysis reveals that the effects of extended benefits on exit from unemployment occur primarily through a reduction in labor force exits rather than a reduction in job finding, with a particularly pronounced effect on labor force attachment in the recent episode. Interestingly, despite the relatively small effect of extended benefits on the expected duration of completed spells, our estimates imply a substantial effect of extended benefits on the steady-state share of unemployment in the cross-section that is long-term. Figure 1 illustrates the variation in eligibility for extended UI over time (years 2000-2012) based on the various programs in effect. Panel A displays the maximum and minimum number of total UI weeks available across states, and Panel B displays the average and standard deviation of the distribution of total weeks of UI available across unemployed individuals (measured using a sample of all individuals identified as unemployed and eligible to receive UI in the CPS microdata; see our definition of eligibility below). The spread between the maximum and minimum number of weeks was similar between the most recent episode and the preceding episode in the early 2000s, at about 26-27 weeks. However, the number of states at or near the minimum in the recent episode, and their size, was much smaller than in the preceding episode. This is reflected in Panel B, which shows that the average weeks of total UI eligibility reached about 96 in late 2009, implying that the typical unemployed individual was located in a state in which maximum UI eligibility was 99 weeks.
UI Program Characteristics and Research
In the early 2000s, maximum weeks of eligibility reached 72, but few states triggered on to the maximum extensions, and only about 13 additional weeks of UI beyond the normal 26
were available to the typical unemployed individual. The standard deviation displayed in Panel B (on a separate scale, on the right side of the graph) indicates that the dispersion in total weeks available was only slightly higher in the recent episode than in the preceding one, implying that there is a similar degree of cross-state variation used for our estimates in 
Past research on UI disincentive effects
Standard search models of unemployment imply that UI payments are likely to reduce job finding and prolong unemployment spells for eligible individuals, and a voluminous empirical literature exists that attempts to quantify the size of such effects. Much of this research has focused on unemployment exit rates around the time of UI benefit exhaustion, often using administrative data on UI recipients (e.g., Mofftt 1985 , Katz and Meyer 1990 , Meyer 1990 , Card and Levine 2000 , Jurajda and Tannery 2003 
Econometric Framework and Specification
The rotation group structure of the CPS allows us to follow individuals for four consecutive months if they have not changed residence. Respondents are asked their labor force state (employed, unemployed, not in the labor force (NILF)) in each month, and the unemployed are asked how long they have been unemployed. 5 In this way, spells are "joined in progress,"
4 Our work goes beyond Rothstein's by including the earlier (2002-04) episode in our analyses and by covering the period of both the growth and rollback of extended UI availability in 2008 forward. We also rely on a different set of identification conditions and perform different simulations to assess the overall impact of the programs, as described in more detail below.
5 The CPS documentation implies that the unemployed are asked their duration only in the first month they report being unemployed and that this duration is automatically incremented in subsequent months leading to the classic problem of length-biased sampling. This produces a sample of longer spells than the overall distribution of unemployment spells, and our econometric model needs to account for this.
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We use a simple discrete-time hazard specification to model the probability that an unemployment spell ends at duration S given that it has lasted at least until S. This hazard function is h(S), where h(·) is a probability function (e.g., probit or logit) that will also depend on a set of individual and labor market characteristics as well as the duration of unemployment. Assuming independence across months, the unconditional probability that a spell of unemployment ends at duration S (to either employment or NILF) is
In the case where a spell remains in progress with duration S at the last survey in which it
is observed, what is known is that the duration of the spell is at least S. The unconditional probability that a spell of unemployment has duration at least S (the survivor function) is
The short-panel structure of the CPS implies that only unemployment spells lasting long enough to make it to the survey date are measured. Let S 0 represent the duration of an unemployment spell when it is first observed in the CPS. Now suppose there are n observations subsequent to the first observation of the unemployment spell where the individual remains unemployed or is first observed to have exited unemployment (either to employment or NILF). Given that spells are not observed unless they reach duration S 0 , the appropriate conditional probability of a spell ending with duration S is
for which they report being unemployed. In fact, the sequences of spell durations are not this clean. In addition, as reported by Elsby, Hobijn, Sahin, and Valletta (2011) , in the matched CPS data many individuals identified as newly unemployed in a month report durations of unemployment that substantially exceed one month.
Analogously, the appropriate conditional probability for a spell that remains in progress with duration S when it is last observed is
These conditional probabilities appropriately account for the length-biased sampling problem and allow inference about the overall distribution of unemployment durations.
The likelihood function appropriate to this model is derived from equations 3 and 4.
Assuming a standard normal CDF for the hazard probability, the result is a probit model where each monthly observation on an unemployment spell (matched to the succeeding month) contributes to the likelihood function. Monthly observations where the spell has not ended by the next month have a "zero" outcome with the probability specified in equation
4. Monthly observations where the spell has ended by the next month have a "one" outcome with the probability specified in equation 3. Each spell in the sample has at most one observation with a "one" outcome (the end of the spell).
A specification choice must be made regarding how to characterize the availability of extended benefits in the model. Based on past research findings regarding exhaustion spikes and our preliminary specification search, the approach we selected includes two indicator variables for the availability of unemployment insurance benefits to the worker.
1. EB it -An indicator for availability of extended benefits at time t which equals one if 1) individual i has been unemployed for fewer months than the number of months of UI available (including extended benefits) in the relevant state and months and 2) some extended benefits are available in the relevant state and month. 2. Last it -An indicator which equals one if individual i is in the last month of his/her UI availability at time t. This is meant to allow for a spike in the exit hazard at exhaustion.
The probit model is specified by assuming a spell ends in a given month if an unobserved latent variable for spell i in month t (y it ) is positive. This latent variable is
where X it is a vector of individual and economic variables, β is a vector of parameters, δ 1 is a parameter measuring the marginal effect of extended benefits on the hazard of an unemployment spell ending, δ 2 is a parameter measuring the marginal effect on the hazard of being in the last month of UI eligibility, and it is an error term with a standard normal distribution. The hazard of a spell ending is then
where Φ(·) is the standard normal cumulative distribution function.
The estimated model includes in the X vector a set of standard personal characteristics that are systematically related to labor market outcomes: 4 education categories, 5 age categories (covering the included ages 20-64), and indicators for female, married, female*married, and nonwhite individuals. In order to account for local labor market conditions, the model includes a cubic in the monthly seasonally adjusted state unemployment rate and a cubic in the 3-month annualized growth in seasonally adjusted log non-farm payroll employment.
To allow for a flexible baseline hazard and to account for the effects of normal UI benefits, the model also includes a set of indicators for the first 6 months of unemployment (0-6) and single indicators for months 7-9, months 10-12, and months 13-28 (9 categories in total).
We also include a complete set of date (year-month) and state indicators, which provide additional controls for relative economic conditions that are shared across all states but vary over time and relative conditions that are state-specific and fixed over time.
To summarize, our hazard model of the exit from unemployment includes fixed effects for each state and each month, along with individual duration, demographic characteristics, and measures of local economic conditions. As such, identification of the effect of extended benefits in this model comes from within-state variation over time and cross-state variation at a point in time in the availability of extended benefits, conditional on the other factors in the model.
A Competing Risk Model
We apply the probit model developed here to the probability that an individual exits unemployment, regardless of the subsequent labor force state. It is also interesting to explore how extended benefits affect both the probability of exiting unemployment to a job (employment) and probability of exiting unemployment to leave the labor force (cease searching). A competing risk framework is natural for this purpose and can be implemented as a straightforward generalization of the discrete choice hazard model outlined above. The key is to define cause-specific hazard functions and use them in the same likelihood context.
In the competing risk framework, there are two durations associated with each spell of unemployment:
1. Time until exit to employment. Call this time the UE duration.
2. Time until exit to NILF. Call this time the UN duration.
There are three types of spells in the data.
1. Spells that end in employment. For these spells, we observe the end of a UE spell. The UN spell is censored at the duration of the UE spell.
2. Spells that end in exit to NILF. For these spells, we observe the end of a UN spell.
The UE spell is censored at the duration of the UN spell.
3. Spells that do not end during the observation period. For these spells, both the UE and UN durations are censored at the last observed unemployment duration.
We estimate three versions of the unemployment exit model: 1) exit to either employment or NILF, 2) exit to employment, and 3) exit to NILF in order to determine the effect of extended benefits on each of these exit rates.
Sample Definition and Data Issues
We use CPS data from January 2000 
Defining the Relevant Sample: UI-Eligibility
An appropriate sample for analysis of the effect of UI benefits is a sample of unemployed individuals who are eligible to receive UI. However, there is no direct information in the CPS on UI eligibility, and we rely on a proxy measure based on the reported reason for unemployment.
Unemployed individuals who report having lost a job as the reason for unemployment are, in principle, eligible to receive UI. In contrast, individuals who report voluntarily leaving a job or new-or re-entry into the labor force as the reason for unemployment are, in principle, not eligible to receive UI. While losing a job is a necessary condition for being eligible to receive UI benefits, it is not sufficient. For example, a worker who reports a job loss may not have sufficient previous employment experience to qualify for unemployment insurance or may have been fired for cause.
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Because we do not have the detailed work-history information needed to impute eligibility, we proceed by classifying unemployed job losers as the UI-eligible group that we use in our analysis. Job leavers and new labor force entrants are classified as UI-ineligible and are not included in our analysis. Later, we present a "placebo" analysis of the effect of extended benefits on exit from unemployment for the UI-ineligible sample (job leavers and new entrants to the labor force). We expect the effects of extended UI for this group to be smaller than for UI eligible individuals. However, if there is variation in economic conditions across states over time that is correlated with the availability of extended benefits but that is not accounted for by the variables in the model, we could find that exits from unemployment for the ineligible group is related to extended UI simply due to this omitted variable problem.
Such a finding would imply that our estimates of the effect of extended UI on the UI-eligible group may be too large and would represent an upper bound on the true effect. Working in the opposite direction, there may be spillover effects on job search and job finding from eligible to ineligible individuals that would show up as a positive relationship between exit from unemployment and extended UI for the UI-ineligible group (Levine, 1993) .
9 Table 1 provides supporting evidence for our working definition of UI eligibility. Each March, the regular monthly CPS is accompanied by an extensive set of supplemental questions regarding income receipt in the prior calendar year; UI is separately identified as an individual income source. The rotating sample structure of the CPS enables matching of observations on unemployed individuals for selected months in year t with the information on their income receipt in year t recorded in the year t + 1 March supplement. Based on this match, table 1 provides a breakdown of UI income receipt (percent reporting positive UI income) by measured eligibility status for individuals who are unemployed in March or
December of the calendar year corresponding to reported income receipt, for income years 8 Another consideration is that an eligible worker may choose not to take up benefits. However, the decision to take up benefits may be affected by the structure of the UI program, including the availability of extended benefits, so that is would not be appropriate to restrict the analysis only to those eligible workers who choose to take up benefits. And since we have no data in the monthly CPS that would allow us to determine actual UI receipt, we cannot make this sample distinction in any case. 9 Levine's empirical results suggest that the UI-induced reduction in job finding within the group of UI-eligibles increases job availability and hence the job-finding rate for ineligibles. year, for which they were eligible for UI receipt based on their stated reason for unemployment. On balance, we interpret these figures as suggesting that our eligibility indicator is strongly correlated with actual eligibility status, although take-up of unemployment insurance by those eligible is clearly not universal. 
Sample Construction: Matching the Monthly CPS
The rotation group structure of the CPS visits a given address (housing unit) for four months, does not interview for eight months, and revisits the address for four more months. In other words, over a 16 month period, the household is surveyed for four months, left alone for eight months, and surveyed for four more months. This sample structure allows us to match households in consecutive months up to three times. Failures to match primarily occur when a household moves to a new housing unit between interviews. This generally occurs less than five percent of the time.
One key concern with regard to use of the matched data is the likelihood of spurious transitions in labor force status, particularly spurious exits from unemployment, that can lead to an overestimate of the probability of exit from unemployment (e.g., Abowd and Zellner, 1985; Summers, 1986, 1995) . As demonstrated by Rothstein (2011) , the unemployment durations implied by the frequency and duration structure of exits from unemployment are much lower than the reported durations of spells in progress in the cross-section.
11 This difference in distributions is due in part to the length-biased sampling inherent in an analysis of durations of spells in progress in a cross-section. But the difference is also the result of the likely presence of spurious transitions. These spurious transitions are potentially problematic for the estimation of our models, since errors in the identification of exit from unemployment could seriously bias the estimates of the effects of extended benefits.
Following Rothstein (2011), we address this problem through direct adjustments to reported transitions following specific patterns that are indicative of reporting errors. In particular, for individuals who report a transition out of unemployment in month one followed immediately by an entry back to unemployment in month three, we recode the intervening month as a continuation of the initial unemployment spell. We do this whether the unemployment exit is due to job finding or labor force withdrawal. In other words, letting U represent unemployment, E employment, and N out of the labor force, we recode 3-month transition patterns of UEU and UNU to UUU, and we retain both of the resulting UU "transitions" in the matched data. We recoded 3,016 UEU transitions and 7,119 UNU transitions (a total of 10,135 transitions) in our estimation samples in this way.
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Some support for the idea that UEU and UNU transitions are likely to be spurious is that reported unemployment durations in the third month of observed UEU and UNU transitions is, on average, far greater than one month (average of 5.7 months, median of 3 months). As noted by Elsby et al. (2011) , it is likely that individuals' reported unemployment duration reflects the time elapsed since the loss of a salient job, which is likely the one that enabled 11 We confirmed that this is not due to the construction of the matched CPS sample. The distribution of reported durations from the sample, treated as a series of cross-sections, is essentially identical to the distribution from the complete CPS cross sections. reported unemployment exits, which may reflect stopgap jobs and temporary labor force withdrawals in additional to direct reporting errors (see also Poterba and Summers, 1995) . Clearly, the adjustment substantially reduces the exit rates from unemployment, implying an increase in the survivor function and associated unemployment durations.
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Imposing this adjustment to observed transitions requires restricting the set of observations we use to those from the first two of each set of four consecutive CPS rotation groups, so that we have at least two subsequent matched observations. We impose this restriction and the transition adjustment for all of our analysis samples. As such, although we have CPS data through December 2012, our final observation is for October 2012. In addition, to ensure valid matches of individuals across months, we dropped a small number of observations for which reported age, gender, race, and educational attainment are not consistent across months (i.e., age changes by more than 1 year, etc.).
13 Rothstein (2011) presents a graph (Figure 7 , page 182) of the Kaplan-Meier survivor functions with and without recoding of the UEU and UNU transitions to UUU. to their pre-recession values.
The unemployment durations in figure 4 come from the cross-sectional distribution of spells in progress. As noted earlier, due to the length-biased sampling problem, this distribution is likely to overstate the duration distribution for all spells of unemployment. This is implied by the tabulations of survivor rates of unemployment spells in table 3, for which we used our matched data to calculate survivor rates across months during the first year On inspection, it appears that the survivor rates presented in table 3 are not consistent with the cross-section distribution of durations of incomplete spells calculated directly from the CPS. For example, in the 2009-2011 period, the survival rate at 6 months 13.7 percent while 39.8 percent of spells in progress in the cross-section in this period were at least 6 months. This is largely a result of the length biased sampling built into the cross-section that results in over-sampling of long spells. Later we present estimates of the cross-section distribution of spells in progress implied by our model of exits that reconciles much of this difference. Our analysis highlights the inappropriateness of making inferences about the distribution of completed spells from the cross-section distribution of spells in progress. 
Estimation of the Probit Model of Exit
We present estimates of the probit model, specified in equations 5 and 6, of the probability that an unemployment spell ends in a given month. The key parameters we estimate representing the effect of extended benefits on the unemployment exit probability areδ 1 (the coefficient on the EB indicator) andδ 2 (the coefficient on the Last indicator for the final month of UI eligibility). As specified in equation 5, the underlying estimated probit parameter on EB isδ 1 , and the average marginal effect of EB on the probability of exit from unemployment is computed from this aŝ
where φ(·) is the standard normal probability density function and N is the sample size.
Analogously, the average marginal effect of exhaustion of UI (indicated by Last) on the probability of exit isδ * Note:δ * 1 is the average marginal effect on the exit probability of the indicator for availability of extended benefits.δ * 2 is the average marginal effect of the indicator for the last month of availability of benefits. These are calculated using equations 7 and 8. The probit model also includes controls for 4 education categories, 5 age categories (covering the included ages 20-64), female, married, female*married, nonwhite, year-month indicators, state indicators, a cubic in the monthly seasonally adjusted state unemployment rate, a cubic in the 3-month annualized growth in seasonally adjusted log non-farm payroll employment, a set of indicators for the first 6 months of unemployment (0-6) and single indicators for months 7-9, months 10-12, and months 13-28 (9 categories for duration in total). Note that both of these marginal effects could be important in measuring the effect of extended benefits because extended benefits increase the number of periods for which an individual can receive UI and any spike in the exit probability at exhaustion is pushed further into the unemployment spell when extended benefits are available.
Estimates of the key parameters from six versions of the probit model of exit from unemployment are presented in table 4. There are three models for each of the two time periods (2000-2005 and 2007-2012m3 ) with a period of extended benefits. Within each time period, there is a model of exit from unemployment and two models representing the competing risks of exit to employment and exit to NILF. There is a clear pattern to the estimates. In both time periods and in the single risk and in the competing risk model for exit from the labor force, the availability of extended benefits has a substantial negative effect on the probability of exit from unemployment (indicated byδ * 1 ). These effects are comparable across the two time periods. There is no significant effect of extended benefits on the probability of exit to employment (the job-finding rate). This suggests that the negative effect of extended benefits on the exit rate from unemployment is driven largely by individuals staying in the labor force longer, perhaps to collect benefits, rather than by individuals reducing search effort and taking longer to find jobs. This pattern is consistent across the two time periods.
The evidence in table 4 on the effect of exhaustion of benefits on exit from unemployment is mixed. This is represented byδ * 2 , the average marginal effect of being in the last month of UI eligibility on the probability of exit. In the earlier time period, the exit rate from unemployment and the exit to NILF are significantly higher in the last month of eligibility for UI. This is another mechanism through which extended benefits can increase the duration of unemployment spells. The availability of extended benefits pushes the exhaustion spike deeper into the spell of unemployment. There is no significant effect of exhaustion of benefits on exit to employment (the job-finding rate) in the earlier period. The exhaustion of benefits does not have a statistically significant effect on any of the exit measures in the later period.
A Placebo Test: UI-Ineligible Spells
We defined the UI eligible group to be those who report a job loss as their reason for unemployment. The remaining unemployed report being a job leaver (quit) or a labor force entrant (new entry or re-entry) as their reason for unemployment, and we classify these individuals as UI ineligible. While this classification scheme is not perfect, we presented evidence in table 1 based on the March CPS that only a small fraction of job leavers and new entrants report having received UI. This group should be largely unaffected by the availability of extended benefits. On this basis, we re-estimate our probit model of exit from unemployment on samples of UI ineligible unemployed individuals in order to provide a placebo test of our estimation strategy. If we find effects of extended benefits on exit from unemployment for the ineligible that are similar to those we present in table 4, it could be that we have not adequately controlled for state/month specific economic conditions and that our estimates of the effect of extended benefits are too large. A potential factor working in the opposite direction is that there may be a positive effect of extended benefits on exit from unemployment among the UI-ineligible resulting from spillovers from the eligible to the ineligible. As we noted earlier, the reasoning is that, if extended benefits reduce the job finding rate among the UI-eligible, there may be improved job opportunities for the UI-ineligible that increase their exit rate from unemployment (Levine, 1993) . Table 5 contains the estimates of the key UI parameters (δ * 1 and δ * 2 ) estimated for the sample of UI ineligible spells. In the earlier period, we estimate there to be no effect of either the availability of extended benefits or the exhaustion of benefits on the exit rate in either the single risk or the competing risks model. In the later period, we do find a statistically significant negative effect of the availability of extended benefits on the unemployment exit rate in the single risk model and in the exit-to-NILF model. These estimates suggest that our estimates for the UI eligible sample in table 4 may be biased upward.
Interestingly, our estimates show a marginally significant (though small) increase in the exit rate to employment due to extended benefits for the UI ineligible individuals in the 2007-2012 period. This may reflect a spillover from those eligible for UI to those not eligible for UI. If more generous extended benefits lead to longer durations of unemployment for those eligible, this may increase opportunities for those who are not eligible. 14 Our conclusion from the placebo exercise is that in the earlier period we appear to have adequately controlled for labor market conditions while in the later period it may be the case that the availability of extended benefits is correlated with unmeasured (unfavorable) economic conditions. As such, our estimates of the effect of extended benefits on exit from unemployment in the later period could be considered an upper bound on the true effect.
How Large is the Effect of Extended Benefits?
In order to quantify the effect of extended benefits on unemployment duration, we use our estimates to calculate the distribution of duration of unemployment spells under a set of three alternative scenarios regarding the availability of extended benefits. We select these alternative scenarios to facilitate comparison across the two episodes of extended benefits we study of 1) the effects of the observed extended benefit programs and 2) the potential effects of comparably-sized extended benefit programs. The three scenarios are 1. Observed-EB: An baseline scenario that uses the actual availability of extended benefits in each state in a given month. This is meant to provide a reference prediction of the survivor function and the expected duration.
No-EB:
A scenario that assumes no extended benefits were available in any state in any month, regardless of local labor market conditions. In comparison with the baseline, this provides a measure of the extent to which the actual program of extended benefits affected the distribution of duration of unemployment spells. For each scenario we estimate the expected duration of unemployment spells (E(D)) and various quantiles of the distribution of unemployment durations (the complement of the survivor function). We also use our estimates to calculate estimates of the distribution of unemployment durations that would be observed in a cross-section in a steady state and how this steady state distribution is affected by the availability of extended benefits.
We begin by creating a set of individuals starting unemployment spells based on the characteristics of unemployed workers over the 2000m1-2012m10 period. We create a spell for each unemployed job loser (the "eligible" group) aged 20-64. This set of 96,575 spells reflects the wide distribution of observable characteristics among the unemployed including demographics, human capital, and state of residence. We use this set of individuals to create two hypothetical sets of unemployment spells that cover the two periods of extended benefits in our sample: For each of the three scenarios regarding extended benefits described above and based on the estimates from the relevant probit model of unemployment exit, we predict for each spell the monthly hazard of exit from unemployment for each month for the first 28 months of the spell. 17 We use these predicted hazards to estimate the expected duration and the survivor function of each spell, and we present the average across spells of these quantities.
The estimated survivor function of spell i at duration t iŝ
whereĥ i (s) is the estimated unemployment exit probability for individual i in month s. In order to compute the expected spell duration, we need to assume something specific about the distribution of long spells. We assume that the monthly hazard of a spell ending after month 28 is constant for each individual at the average value for that individual of the 15 There were also extended benefits available in Alaska in March and April 2005 due to a weak seasonal labor market and in Louisiana October 2005 through January 2006 due to Hurricane Katrina. These are included in the estimation of the model for the earlier period (2000) (2001) (2002) (2003) (2004) (2005) , but no effort is made to quantify the effects of these small episodes.
hazard from months 24-28. The constant hazard feature of the conditional distribution of spells longer than 28 months implies that the conditional distribution is exponential and that the expected duration of spells from this point is simply the inverse of the constant hazard. On this basis, the expected duration of each spell is
whereh i is the average across months 24-28 of the estimated monthly hazard of the unemployment spell of individual i ending. period. While a 10 percent or larger increase in the time-to-quantile seems substantial, this increase only applies to the small fraction of spells that survive to this point.
The Effect of Extended Benefits on the Duration Distribution

The Effect of Extended Benefits on Expected Duration
A useful summary measure of the overall effect of extended benefits on the distribution of duration of unemployment is the expected duration of an unemployment spell. An interesting question is what the effect of extended benefits is on the measured unemployment rate. One very simple approach is based on two assumptions: 1) extended benefits have no effect on the rate of entry into unemployment or into the labor force and 2) extended benefits have no effect on exit from unemployment for job leavers or new entrants (our UI-ineligible sample). In this case, the proportional effect of extended benefits on the unemployment rate is equal to their proportional effect on the duration of unemployment spells multiplied by the fraction of spells that are UI-eligible. 
Time to Exit to Employment and NILF: The Competing Risk Model
There are at least two pathways through which extended benefits could reduce exit from unemployment:
1. The unemployed could reduce search effort or maintain a higher reservation wage.
Either results in longer time until an unemployment spell ends in a new job.
2. The unemployed could remain attached to the labor force and searching (perhaps minimally) when, without extended benefits, they would exit the labor force.
The competing risk model is well suited to investigating the extent to which extended benefits works through these pathways, and the estimated effects of extended benefits on the times until exit to employment and exit to NILF are shown in the second and third columns of These results from the competing risk model are clear cut. We do not find a substantial effect of extended benefits on time to exit to employment. This implies that there is not a significant reduction in search effort or increase in the reservation wage due to the availability of extended benefits. However, we do find a significant effect of extended benefits on time to exit to NILF. This implies that there may be individuals who remain attached to the labor force, perhaps searching at a low level, because extended benefits are available. In our view, this latter effect of extended benefits does not have first-order efficiency consequences on the level of employment. It reflects mainly a redistribution to long-term job losers who, without extended benefits, would have left the labor force. The weak labor market in the Great Recession and its aftermath is notable not only for the high level of unemployment but also for the historically high incidence of long-term unemployment, as measured based on the reported duration of in-progress spells (figure 4).
21 An interesting question regards the extent to which these long durations observed 20 Card, Chetty, and Weber (2007) term this the reporting effect of unemployment insurance.
21 Long-term unemployment is defined by the BLS as durations of at least 27 weeks.
in the cross-section are attributable to the availability of extended benefits. The effects of extended benefits on expected durations and on the distribution of spells more generally pertains to the distribution of completed spells. The cross-sectional distribution of durations of spells in progress results from the dynamic process of births and deaths of spells over time, and it is known to over-represent longer spells (length-biased sampling). The result is that the survivor function for a set of spells starting at a point in time appears on its face to be inconsistent with the observed cross-sectional distribution. For example, raw survivor rates calculated from the matched CPS data (table 3) We use our estimates of the model of exit from unemployment together with the steadystate assumption that there is a constant monthly inflow into unemployment to estimate the effect of extended benefits on the cross-sectional distribution of duration of spells in progress. We calculate these cross-sectional distributions for each of the two time periods (2002m3-2004m6 and 2009m1-2011m4) and for the Observed-EB and No-EB scenarios. The idea is that, in a steady state, the estimate of the survivor probability (G(·)) at a given duration s is also an estimate of the probability in a cross-section that a spell that started s periods earlier is still in progress. On this basis, the fraction of spells in progress in the cross-section with duration greater than s is
whereĜ(j) is the average predicted probability that a spell of unemployment that started j periods earlier is still in progress (the survivor probability in the steady state). The results of these calculations show that a substantial fraction (15-25 percent) of the long-term unemployment observed in the cross-section is due to the availability of extended UI benefits.
Concluding remarks
We examined the impact of the unprecedented extensions of UI benefits in the United States over the past few years on unemployment dynamics and duration and compared their effects with the extension of UI benefits in the milder recession of the early 2000s. We found small but statistically significant reductions in unemployment exits and small increases in unemployment durations arising from both sets of UI extensions. The magnitude of these overall effects is similar across the two episodes.
Potential caveats to our findings include the possible influence of mis-classification of labor force states leading to mis-measurement of exits from unemployment and the possible mis-classification of individuals as UI-eligible. The former mis-classification is likely to lead to a downward bias in our estimated effects of extended benefits. On the other hand, the results of our placebo analysis of UI-ineligibles raises the possibility that our indicators of UI availability are correlated with unobserved features of state economic conditions, and this would lead to an upward bias in our estimated effects of extended benefits. Thus, these biases likely run in opposite directions and may offset to a greater or lesser extent.
We find that the effect on exit from unemployment occurs primarily through a reduction in labor force exits rather than through exit to employment (job finding). This is important because it implies that extended benefits do not delay the time to re-employment substantially and so do not have large first-order efficiency consequences. The major effect of extended benefits is redistributive, providing income to job losers who would have exited the labor force otherwise (consistent with Card et al. 2007 ).
While we find small effects of extended benefits both on exits from unemployment and on the expected duration of completed unemployment spells, our estimates imply a substantial effect of extended benefits on the share of unemployment in the cross-section that is long-term. For example, we find that, during the recent downturn, extended benefits increased the expected duration of unemployment by about 7 percent account but accounted for about 22 percent of long-term unemployment in the cross-section. This apparent conflict arises because extended benefits have only small effects on the distribution of unemployment duration early in spells (≤ 6 months), and the substantial majority of spells end in the first 6 months.
Overall, our estimates suggest that extending unemployment insurance benefits in weak labor markets has virtually no effect on the rate of job finding but that, on average, unemployment spells are somewhat longer as a subset of UI recipients remain nominally unemployed rather than exit the labor force. In addition to these limited implications for economic efficiency, we find only small impacts on the aggregate labor market. We estimate that extended UI increased the overall unemployment rate by only about 0.4 percentage points in the recent episode, which is small in comparison with the peak unemployment rate of 10 percent.
benefits during those months, these individuals were permitted to attain the new tier after program reinstatement and receive retroactive benefits. Because reinstatement was expected and individuals were allowed to receive benefits on their existing tiers during the suspensions, it is likely that the suspension periods did not significantly offset any behavioral responses to the overall extension programs. In all of our analyses, we record UI availability during the EUC suspension months as being identical to availability in the month immediately preceding the suspension, under the assumption that job search behavior was not affected by the suspensions.
A similar but much more limited extension of UI benefits occurred through the Temporary Extension of Unemployment Compensation (TEUC) legislation that was effective from (up to 13 weeks, so potentially through March).
